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POLYOLEFIN AQUEOUS DISPERSION 

CHEMI PEARL® 

CHEMI PEARL™ 



Mitsui Chemicals, Inc. 
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What is "CHEMI PEARL®"? 

The term " CHEMI PEARL™ " refers to products that various 
polyolefins having poor water-dispersibility are converted 
into aqueous dispersions in the form of fine particles using 
proprietary technologies of our company. The "CHEMI PEARL®" 
has been widely used for inks/additives, heat sealers, 
various binders and antiblocking agents since a surfactant 
and an organic solvent are not contained in the product and 
hence excellent mechanical properties, water resistance and 
chemical resistance of the raw material polyolefin are 
retained compared to general emulsions. 

Characteristics of CHEMI PEARL® 

1. Aqueous dispersion 

This is a polyolefin aqueous dispersion. This product 
is a product providing an excellent working environment 
since the surfactant and organic solvent are not used 
therein. 

2. Truly spherical particles having narrow particle size 
di s tr ibu ti on 

This exhibits excellent abrasion resistance, 
lubricating property and antiblocking property because of a 
truly spherical dispersion having narrow particle size 
distribution. (A, M, V and W types) 
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3. Good coating property 

This can be coated onto paper, aluminum, iron, film or 
the like. As for a coating method, gravure coat, roll coat, 
spray coat and the like can be used. 

4. Retention of characteristics of polyolefin 

This retains excellent characteristics such as 
mechanical properties, water resistance and chemical 
resistance of polyolefin, and when this is coated/baked, it 
forms a directionless and odorless film to give excellent 
heat seal properties. (A, M, V and S types) 

5. Food sanitation 

This can be used for packaging of food materials. 
(Please refer to our company about specific use rules, etc. 
prior to using thereof.) 
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CHEMI PEARL® 

The described contents are prepared based on materials, 
information, data and the like that are currently available. 
However, the data and evaluations described are not 
certified by any organization. Further, since instructions 
are given to the conventional handling of the subject, 
please newly take and handle safe measures suitable for the 
uses and usages in the case of requiring special handling. 

Instructions for use of CHEMI PEARL® 

1. Please take safe handling with reference to our 
Product Safety Data Sheets prior to using this product. 

2. CHEM I PEARL® is an alkaline aqueous dispersion having 
pH 8 to 12 (different according to brands) and is irritant 
to the eyes, respiratory tract and skin. Please wear 
suitable protective equipments (protective glasses, 
protective gloves and the like) during handling. 

3. CHEMI PEARL® is a safe aqueous dispersion. However, 
please keep this product out of the direct rays to the sun 
and do not store and handle at 0°C or less and 40°C or more. 

4. When layer separation is occurred due to long-term 
storage and like, please use the product after confirming 
that the liquid is sufficiently stirred to achieve a uniform 
composition. 



Mitsui Chemicals, Inc. 

Head Office: Industrial Resin Business Division, Additive 
Material Group 

Shiodome City Center, 5-2, Higashi-Shimbashi 1-chome, 

Minato-ku, Tokyo 105-7117 Japan 

TEL: 03-6253-3559, FAX: 03-6253-4223 

TEL: 03-6253-3563 

Osaka Branch: Functional Polymeric Materials Division, 
Industrial Resin Group 

Shinanobashi Mitsui Bldg. 8F, 11-7, Utsubohonmachi 1-chome, 

Nishi-ku, Osaka 550-0004 Japan 

TEL: 06-6446-3617, FAX: 06-6446-3645 

Functional Polymeric Materials Laboratory 
Additive Material Group 

Sodegaura 580-32, Nagaura, Sodegaura, Chiba 299-0265 Japan 
TEL: 0438-64-2337, FAX: 0438-64-2359 
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SPECIFICATION 

1. Title of the Invention 

Polyolefin dispersion and method for preparing the same 

2 . Claims 

(1) An aqueous dispersion of a polyolefin composition 
comprising 50 to 95 parts by weight of polyolefin and 5 to 
50 parts by weight of a polyvalent metal salt of a carboxyl 
group-containing polyolefin wax having acid number of 30 to 
150, wherein the amount of polyvalent metal, which is 
present as the salt, is 0.01 to 1.0 meq/g-composition, 
wherein the particle size of polyolefin composition is 0.5 
to 100 ^om. 

(2) A method for preparing the aqueous dispersion 
according to claim 1, comprising contacting the aqueous 
dispersion of a polyolefin composition comprising 50 to 95 
parts by weight of polyolefin and .5 to 50 parts by weight of 
an alkali metal salt of a carboxyl group-containing 
polyolefin wax having acid number of 30 to 150, with a 
water-soluble polyvalent metal salt, wherein the particle 
size of polyolefin composition is 0.5 to 100 |Lim. 

(3) A method for preparing the aqueous dispersion 
according to claim 1, comprising introducing a polyolefin 
composition comprising 50 to 95 parts by weight of 
polyolefin and 5 to 50 parts by weight of a carboxyl group- 
containing polyolefin wax having acid number of 30 to 150, 
in a molten state, into water wherein a basic alkali metal 
compound and a water-soluble polyvalent metal salt are 
dissolved and its temperature is maintained at the melting 
point or more of polyolefin. 
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3. Detailed Description of the Invention 

The present invention relates to a polyolefin 
dispersion having excellent properties and a method for 
preparing the polyolefin dispersion. 

A polyolefin aqueous dispersion has been used for the 
purpose of adhesion, coating, etc. of papers, fabrics, 
woodblocks, metals and the like. Since polyolefin is 
essentially nonpolar and does not have an affinity for water, 
a method in which polyolefin is modified to have polarity 
and at the same time an emulsifying agent is used, has been 
generally used in order to obtain a polyolefin aqueous 
dispersion. It is known that when forming a coating film 
from this aqueous dispersion, the emulsifying agent is 
remained in the coating film and physical properties of the 
coating film are damaged. However, it is generally 
difficult to obtain a stable dispersion unless the 
emulsifying agent is used. On the other hand, as a method 
of imparting polarity to polyolefin, there may be 
exemplified a method wherein a carboxyl group is contained 
in polyolefin. In the preparation of the aqueous dispersion, 
it has been further replaced by an alkali metal salt. When 
the alkali metal salt of a carboxyl group-containing 
polyolefin is contained in the coating film, water 
resistance, which is a major property of polyolefin, was 
frequently damaged. 

An object of the present invention is to provide a 
novel polyolefin aqueous dispersion suitable for a paint, 
which does not have to particularly contain the emulsifying 
agent and the above-mentioned alkali metal salt, and a 
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method for preparing the same. Another object of the 
present invention is to provide a stable polyolefin aqueous 
dispersion exhibiting viscosity suitable as paint and a 
method for preparing the same. 

That is, the present invention provides an aqueous 
dispersion of a polyolefin composition comprising 50 to 95 
parts by weight of polyolefin and 5 to 50 parts by weight of 
a polyvalent metal salt of a carboxyl group-containing 
polyolefin wax having acid number of 30 to 150, wherein the 
amount of polyvalent metal, which is present as the salt, is 
0.01 to 1.0 meq/g-composition, wherein the particle size of 
polyolefin composition is 0.5 to 100 (Jin. The present 
invention provides a method for preparing an aqueous 
dispersion, which comprises contacting the aqueous 
dispersion of a polyolefin composition comprising 50 to 95 
parts by weight of polyolefin and 5 to 50 parts by weight of 
an alkali metal salt of a carboxyl group-containing 
polyolefin wax having acid number of 30 to 150, with a 
water-soluble polyvalent metal salt, wherein the particle 
size of polyolefin composition is 0.5 to 100 |jm. The 
present invention further provides a method for preparing an 
aqueous dispersion, which comprises introducing a polyolefin 
composition comprising 50 to 95 parts by weight of 
polyolefin and 5 to 50 parts by weight of a carboxyl group- 
containing polyolefin wax having acid number of 30 to 150, 
in a molten state, into water wherein a basic alkali metal 
compound and a water-soluble polyvalent metal salt are 
dissolved and its temperature is maintained at the melting 
point or more of polyolefin. 

In general, it was not preferable in that the alkali 
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metal salt is stable in the aqueous dispersion of a 
carboxylic acid-modified polyolefin and the polyvalent metal 
salt of calcium, zinc, etc. damages the stability of the 
dispersion (for example, Japanese Patent Application 
Publication (JP-B) No. 45-29909, JP-B No. 45-33302, JP-B No. 
46-42620 and the like) . However, in the aqueous dispersion 
of the invention, it is unexpected that the particles in the 
system consisting of only an alkali metal salt tend to float 
during long-time storage and thus the dispersion tends to 
easily break, while the dispersion is very stable in the 
system consisting of a polyvalent metal salt. 

The dispersion of the invention is an aqueous 
dispersion of a composition comprising polyolefin and a 
polyvalent metal salt of a carboxyl group-containing 
polyolefin wax. 

Here, the term "polyolefin" refers to a homopolymer or 
copolymer of 1-olefinic unsaturated hydrocarbon such as 
ethylene, propylene, 1-butene and 4-methyl-l-pentene, for 
example, polyethylene, polypropylene, poly-l-butene, poly-4- 
methyl-l-pentene, an ethylene/propylene copolymer, an 
ethylene/l-butene copolymer, a propylene/l-butene copolymer, 
an ethylene/vinyl acetate copolymer and an ethylene/acrylate 
copolymer . 

Further, the carboxyl group-containing polyolefin wax 
is a wax-like polyolefin containing a COOH group and/or an 
acid anhydride group, and one having a structure wherein 1- 
olefin and unsaturated carboxylic acid or anhydride thereof 
are randomly copolymerized or a structure wherein 
unsaturated carboxylic acid or anhydride thereof is grafted 
onto polyolefin wax. Examples of the unsaturated carboxylic 
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acid or anhydride thereof include acrylic acid, methacrylic 
acid, maleic acid, fumaric acid, citraconic acid, itaconic 
acid, 5-norbornene-2 , 3-dicarboxylic acid or anhydrides 
thereof . 

In order to obtain the stability of the aqueous 
dispersion, it is preferable to use polyolefin having 
molecular weight larger than that of the carboxyl group- 
containing polyolefin wax used. For example, it is 
preferable that the difference between their intrinsic 

viscosities [r|] determined in decalin at 135°C is at least 
0.2. The carboxyl group-containing polyolefin wax has to 

have [r|] of preferably 0.05 to 0.8 and acid number of 30 to 
150, preferably 50 to 120. Here, the term "acid number" 
refers to the number of mg of potassium hydroxide required 
for neutralization per gram of a sample. When polyolefin 
wax having a low acid number is used, a stable dispersion is 

not obtained. Further, when [r|] is too high, it is 
difficult to obtain a stable aqueous dispersion. 

On the other hand, polyolefin has [r|] in the range of 
0.1 to 5.0, particularly preferably 0.5 to 3.0. 

Examples of the polyvalent metal salt of the carboxyl 
group-containing polyolefin wax include magnesium salt, 
calcium salt, strontium salt, barium salt, zinc salt, 
cadmium salt, cupric salt, ferrous salt, ferric salt and 
aluminum salt. All of carboxyl groups do not have to 
convert to their salts and a part of the carboxyl groups may 
be remained in the form of free acids or anhydrides or 
monovalent metal salts. However, a composition comprising 
polyolefin and a polyvalent metal salt of a carboxyl group- 
containing polyolefin wax requires the amount of polyvalent 



metal, which is present as the salt, in the range of 0.01 to 
1.0 meq/g-composition, particularly preferably 0.05 to 0.5 
meq/g-composition for retaining suitable viscosity necessary 
as a paint and stably maintaining the dispersion over a long 
time. 

The particle size of the aqueous dispersion consisting 
of the above-mentioned two components is 0.5 to 100 jam, 
preferably 1 to 10 jam and is slightly larger than that of 
the conventional dispersion. When the particle size is too 
small, the particles are likely to aggregate, and on the 
contrary, the stability thereof is damaged. Further, when 
the particle size is too large, a stable dispersion is not 
obtained. The particles are preferably substantially 
spherical and preferably have a particle size distribution 
as narrow as possible. 

The aqueous dispersion usually contains the particles 
of a maximum of 30% by weight and has a viscosity in the 
range of generally 100 to 5000 centipoises, preferably 500 
to 2000 centipoises. 

The polyolefin aqueous dispersion of the invention can 
be suitably prepared by the following second method. 

Specifically, an aqueous dispersion of a polyolefin 
composition comprising 50 to 95 parts by weight of 
polyolefin and 5 to 50 parts by weight of an alkali metal 
salt of a carboxyl group-containing polyolefin wax having 
acid number of 30 to 150, wherein the particle size of the 

polyolefin composition is 0.5 to 100 |im, is previously 
prepared and thereto may be added a water-soluble polyvalent 
metal salt such as chloride, sulfate and nitrate, 
specifically a strong acid salt such as magnesium chloride, 
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calcium chloride, barium chloride, zinc chloride, zinc 
sulfate, cupric chloride, cupric sulfate, cupric nitrate, 
ferrous chloride, ferric chloride and aluminum chloride to 
react with each other. 

The aqueous dispersion is obtained by introducing a 
mixture of 50 to 95 parts by weight of polyolefin and 5 to 
50 parts by weight of a carboxyl group-containing polyolefin 
wax having acid number of 30 to 150, in a molten state, into 
water wherein a basic alkali metal compound such as sodium 
hydroxide and potassium hydroxide is dissolved and its 
temperature is maintained at the melting point or more of 
polyolefin. The detailed description of the above-mentioned 
technology is disclosed in the prior application filed July 
22, 1975 by the present applicant. The reaction temperature 
of the aqueous dispersion and the water-soluble polyvalent 
metal salt is optionally selected. The reaction is, for 
example, performed by mixing at 0 to 100°C for about 1 sec 
to about 1 hour. The water-soluble polyvalent metal salt 
does not have to be used particularly in an excess amount 
and the theoretical amount will suffice. The reaction 
procedure can be shown by the increase in the viscosity of 
the dispersion. In this method, only the raw material 
aqueous dispersion, which is present at a relatively low 
concentration, is stable and the storage time thereof is not 
very long, whereas the aqueous dispersion of the invention, 
which is present even at higher concentration, is stable and 
can be preserved even after a long-time storage for several 
months . 

The second method for preparing the aqueous dispersion 
of the invention is a method wherein when the raw material 
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aqueous dispersion of the first method is prepared, the 
basic alkali metal compound and the water-soluble polyvalent 
metal salt are coexist- According to the above-mentioned 
method, once the desired aqueous dispersion can be prepared. 
Specifically, for example, there is a method in which 
polyolefin and a carboxyl group-containing polyolefin wax 
are mixed and melted together, and the resulting mixed melt 
is introduced into water wherein a basic alkali metal 
compound such as sodium hydroxide and potassium hydroxide 
and a water-soluble polyvalent metal salt are dissolved and 
its temperature is maintained at the melting point or more 
of polyolefin, preferably 30°C or more higher than the 
melting point thereof and 300°C or less as described above, 
while intensely stirring. The basic alkali metal compound 
is required to be used in the same amount or more as the 
desired polyvalent metal salt. Further, the amount of the 
polyvalent metal salt used is almost the same as the 
theoretical amount or the polyvalent metal salt may be used 
in a slight excess amount in some cases. The amount of 
water used is selected depending on the concentration of the 
desired aqueous dispersion. 

The aqueous dispersion of the invention may further 
contain a pigment, a plasticizer, a thickener, etc., if 
necessary. Because the aqueous dispersion of the invention 
is stable over a long time and has a suitable viscosity, the 
aqueous dispersion is suitable for a paint and can be used 
to produce a coating film having excellent adhesion and 
water resistance. 

Example 1 and Comparative Example 1 



7.7 kg of maleic anhydride graft polyethylene wax 
having acid number of 50 ( [r|] = 0.2) and 30.7 kg of 
polyethylene having a density of 0.927 (decalin method, [r\] 
= 0.7, melting point: 120°C) were melt-mixed at 200°C. 60 L 
of water and 165 g of potassium hydroxide were put into a 
pressure-resistant homomixer having an inner volume of 120 L 
and heated to 180°C. The molten mixture was introduced into 
the homomixer over 4 hours with stirring at 5000 rpm. After 
further stirring for 30 minutes, the resulting mixture was 
cooled to room temperature to obtain an aqueous dispersion. 
The aqueous dispersion obtained had the concentration of 640 
g/1 and the viscosity of 11 cps (25°C) and consisted of 
spherical particles having an average particle size of 2.0 
|im. 

This slurry and metal salts of Table 1 of 1.28% by 
weight of polymer particles were introduced into a homomixer 
and stirred at 1000 rpm at room temperature for 10 minutes. 



The results are shown in Table 1. 
[Table 1] 





Polyvalent 
metal salt 


Viscosity 
cps (25°C) 


Slurry stability 
after 90 days 


Ex. 1 


CaCl 2 


1900 


Stable 


MgCl 2 - 6H 2 0 


900 


Stable 


BaCl 2 -2H 2 0 


1050 


Stable 


ZnCl 2 


3500 


Stable 


ZnS0 4 • 7H 2 0 


760 


Stable 


FeCl 2 -nH 2 0 


1250 


Stable 


CuCl 2 -2H 2 0 


2400 


Stable 


CuS0 4 • 5H 2 0 


2200 


Stable 


A1C1 3 - 6H 2 0 


1000 


Stable 


FeCl 3 - 6H 2 0 


1000 


Stable 


Comp . 
Ex. 1 




11 


Phase separation 
after one day 



Example 2 



28 kg of polyethylene having a density of 0.918 and [rj] 
= 0.49 and 14 kg of maleic anhydride graft polyethylene wax 
having acid number of 50 were melt-mixed at 170°C. 60 L of 
water, 450 g of KOH and 49.5 g of CaCl 2 were put into a 
pressure-resistant container equipped with a turbine-type . 
stirrer having an inner volume of 100 L and heated to 180°C. 
The molten mixture was charged into the container over 4 
hours by means of a gear pump with stirring at 500 rpm. 
After further stirring for 30 minutes, the resulting mixture 
was slowly cooled to room temperature to obtain an aqueous 
dispersion. The aqueous dispersion obtained had the 
concentration of 700 g/1 and the viscosity of 900 cps (25°C) 
and consisted of spherical particles having an average 

particle size of 1.5 |im. 

60 L of the polyethylene dispersion thus obtained, 3 g 
of water and 0.42 g of colcothar (available from TODA KOGYO 

CORP., 120M, average particle size of 0.17 pi) were put into 
a container equipped with a turbine-type stirrer and stirred 
at 300 rpm (room temperature) for 30 minutes. 

This dispersion had the viscosity of 300 cps (25°C) and 
the viscosity thereof measured with a Ford cup viscometer 
was 15 sec. This dispersion was blown onto a 100 |om thick 
aluminum plate at air pressure of 3 kg/cm 3 by means of a 
commercially available paint spray gun and heat-treated at 
165°C in an air oven to form a coating film. A uniform 
brown coating film was formed, and had a thickness of 15 |Lim 
and sufficient folding endurance. 

Further, the dispersion might be coated by a bar coater 
or brush coating instead of a spray gun, like the 
conventional paint . ' 



Example 3 

5.45 kg of polyethylene having a density of 0.910 and 
[r\] = 0.55 and 0.55 kg of maleic anhydride graft 
polyethylene wax having acid number of 50 were melt-mixed at 
170°C. 60 L of water and 18.8 g of NaOH were put into a 
pressure-resistant container equipped with a turbine-type 
stirrer having an inner volume of 100 L and heated to 150°C. 
The molten mixture was charged into the container over 3 
hours by means of a gear pump with stirring at 500 rpm. 
After further stirring for 30 minutes, the resulting mixture 
was slowly cooled to room temperature to obtain an aqueous 
dispersion. The aqueous dispersion obtained had the 
concentration of 100 g/1 and the viscosity of 5 cps (25°C) 
and consisted of spherical particles having an average 
particle size of 2 jjjtl . 

The polyvalent metal salts of Table 2 were added to 1 L 
of a polyolefin dispersion to prepare dispersions in the 
same manner as in Example 1. The results are shown in Table 
2. 



[Table 2] 



Polyvalent metal salt 
and amount added 
thereof 


Viscosity 
cps (25°C) 


Slurry stability 
after 90 days 


CaCl 2 2.05 mmol 


640 


Stable 


CaCl 2 3.28 mmol 


870 


Stable 


BaCl 2 -2H 2 0 3.28 mmol 


700 


Stable 


CuS0 4 • 5H 2 0 3.28 mmol 


680 


Stable 1 
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Applicant: Mitsui Petrochemical Industry Ltd. 
Agent: Kanou YAMAGUCHI 

6. List of documents attached 

(1) Specification 1 copy 

(2) Power of Attorney 1 copy 

(3) Copy of application 1 copy 
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1-2-1, Muronoki-cho, Iwakuni-shi, Yamaguchi, Japan 
Toshiyuki MORI 
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